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SPECIFICATION 

1 . TITLE OF THE INVENTION 

Brushless motor 

2. CLAIMS 

1 . According to a brushless motor that is equipped with a rotor comprising a rotary axis 
and plural numbers of permanent magnets that form a magnetic field system, a ring-form 
yoke part that is arranged at outer side of said rotor, and fixed iron core comprising plural 
numbers of convex poles that are opposite to said permanent magnets via gap and is 
arranged at inner side of said yoke part, and armature coils that are coiled around said 
convex poles, the brushless motor is characterized by the fact that said permanent 
magnets are fixed to said rotary axis in a circumferential direction with equal distance, 
and the surfaces of outer circumference of said permanent magnets are magnetized to be 
of the same pole. 

2. The brushless motor that is described in the claim 1, wherein a side plane part of said 
yoke part in an axial direction is made opposite to the flange part of said rotary axis via 
gap. 

3. The brushless motor that is described in the claim item 2, wherein armature coils are 
coiled at the side plane part of said yoke part to arrange second convex poles that ae of 
the same numbers as those of said first convex poles , and they are made opposite to 
flange part of said rotary axis via gap. 

3. DETAILED EXPLANATION OF THS INVENTION 
[FIELDS OF INDUSTRIAL APPLICATION] 

This invention relates to the brushless motor that is used for a high speed drive such as a 
spindle and the like of a laser printer device. 

[PRIOR ART] 

As illustrated in the Figure 4, brushless motor has been conventionally structured with a 
permanent magnet (1) that forms a magnetic field system that is arranged in a ring-form 
around a rotary axis (2), and plural numbers of magnetic poles (N pole, S pole) are 
magnetized as illustrated with a chain line in an alternately adjoining manner toward 
circumferential direction to form a rotor (3). Fixed iron core (4) equipped with plural 
numbers of convex poles (42) is arranged inside of a ring-form yoke part (41) to be 
opposite to outer side of the rotor (3) via gap, and armature coils (5) are coiled around 
convex poles (42) to generate a revolving magnetic field. 
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[SUBJECTS SOLVED BY THIS INVENTION] 

However, according to above-explained structure, although an alternating magnetic field 
is applied to the convex poles with rotation of the rotor, because opposing poles (N pole, 
S pole) are adjacent to each other in the circumferential direction, changes in polarity 
occur on the magnetic field. Based on the magnetic hysteresis characteristic of the iron 
core material of fixed iron core, for instance, in the case when a state in which N pole is 
opposite to one convex pole happens to shift to a state of S pole being opposite, changes 
occur in magnetic flux density of fixed iron core as illustrated in the Figure 6 (a) in 
accordance with changes that occur in electrical angle of the rotor based on the changes 
that occur in the polarity of magnetic field as illustrated in the Figure 6 (b) , and 
consequently draws a hysteresis loop of a,b,c,d,e,f,g,h, i, a , and this has been known to 
show a defect of initiating hysteresis loss of the area surrounded with a,b,e,f,i, and a. 

This invention's purpose is to offer a brushless motor with high efficiency that does not 
initiate said hysteresis loss. 

[MEANS USED TO SOLVETHE SUBJECTS] 

According to a brushless motor that is equipped with a rotary axis, and a rotor 
comprising plural numbers of permanent magnets that form a magnetic field system, a 
ring-form yoke part that is arranged at outer side of said rotor, and fixed iron core 
comprising plural numbers of convex poles that are opposite to said permanent magnets 
via gap and is arranged at inner side of said yoke part, and armature coils that are coiled 
around said convex poles, this invention is designed to fix said permanent magnets to 
said rotary axis with equal distance in circumferential direction to magnetize the outer 
circumferential surface of said permanent magnets to be of the same pole. 

In addition, the side plane part of said yoke part in axial direction is made as opposite to 
the flange part of said rotary axis via slight gap. 

Furthermore, armature coils are coiled around side plane part of said yoke part to 
arrange second convex poles that are of the same numbers as those of said first convex 
poles, and they are made opposite to said rotary axis with a gap. 

[ACTIONS] 

Although changes of increase/decrease of magnetic flux of the fixed iron core may 
occur by setting the polarity of the outer circumferential surfaces of plural numbers of 
magnetic poles that form a magnetic field system as identical, because occurrence of 
changes in polarity (for instance, changes from N pole to S pole) is eliminated, the 
changes in magnetic flux density of fixed iron core would not draw a hysteresis loop, and 
hysteresis loss does not occur on the fixed iron core. 
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[EXAMPLES] 

This invention is explained based on the examples illustrated in the Figures. 

Figure 1 illustrates a frontal view that shows this invention's example; and Figure 2 
illustrates its side cross-sectional view in which permanent magnets (1) that form a 
magnetic field system are arranged in a ring-form in a circumferential direction with 
equal distance and are fixed to the rotary axis (2), and outer circumferential surfaces of 
the permanent magnets (1) are magnetized to be of the same polarity to constitute the 
rotor (3). Yoke part (41) that is of a ring form is arranged at outer side of the rotor (3), 
and fixed iron core (4) equipped with plural numbers of convex poles (42) is arranged 
inside of the yoke part (41), and this is made to be opposite to the permanent magnets (1) 
via gap; and armature coils (5) are coiled around convex poles (42) to initiate a revolving 
magnetic field. The side plane part (43) of the yoke part (41) in axial direction is made to 
be opposite to the flange part (21) of the rotary axis (2) with a slight gap; and magnetic 
flux discharged from the permanent magnets (1) forms a magnetic circuit by passing 
through convex poles (42), yoke part (41), side plane part (43), flange part (21), and 
rotary axis (2), and returning to permanent magnets (1). 

Furthermore, the relationship of number of magnetic poles N of the permanent magnets 
that are the magnetic field system poles and number of convex poles (?) that form a 
revolving magnetic field is set to be of such already known relationship of for instance, P 
= 2N + 1 to generate a continuous torque; and magnetic pole width (1) of the permanent 
magnets is set to be l A of the magnetic pole pitch (L) of circumferential direction. 

And therefore, as illustrated in the Figure 2, magnetic flux of the rotor is formed as 
shown with a chain line; and as all permanent magnets show the magnetic polarity of 
either N pole or S pole on outer circumferential surfaces, although changes may occur in 
increase/decrease of magnetic flux density as A,B,C,D of fixed iron core (4) in 
accordance with the changes in electrical angle of the rotor as illustrated in the Figure 5, 
no changes in polarity over N,S poles should occur, and hysteresis loss does not generate 
because hysteresis does not occur on the magnetic flux of the fixed iron core (4). 

Furthermore, as illustrated in the Figure 3, it is all right to form the same number of 
convex poles (44) in the same circumferential directional position as those of convex 
poles (42) at the side plane part (43) of the yoke part (41), and to arrange armature coils 
(5 5 ) that are coiled in the opposite direction to that of armature coils (5) coiled around 
convex poles (42) to increase the output as well. 

[EFFECTS OF THIS INVENTION] 

As explained above, according to this invention, as it is designed not to allow generation 
of hysteresis loss on the fixed iron core by setting the polarity on the outer 
circumferential surfaces of plural numbers of magnetic poles that form a magnetic field 
system to be the same, it shows an effect of offering a highly efficient brushless motor. 
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4. BRIEF DESCRIPTION OF THE FIGURES 
Figure 1 illustrates a frontal view that shows this invention's example; and Figure 2 
illustrates its side cross-sectional view; and Figure 3 illustrates a side cross-sectional view 
of other example; and Figure 4 illustrates a frontal view of conventional example; and 
Figure 5 (a) shows an explanatory view of state of magnetic flux of fixed iron core of this 
invention; and Figure 5 (b) shows explanatory view of relationship of changes in 
electrical angle of the rotor and strength of magnetic field; and Figure 6 (a) shows an 
explanatory view of state of magnetic flux of fixed iron core of conventional example; 
and Figure 6 (b) shows an explanatory view of relationship of changes in electrical angle 
of the rotor and strength of magnetic field of conventional example. 

1 : permanent magnet, 2: rotary axis, 21 : flange part, 3: rotor, 4: fixed iron core, 41 : yoke 
part, 42, 44: convex pole, 43: side plane part, 5, 5': armature coil, 

[I: Figure, II: magnetic flux density of fixed iron core, III, IV: strength of magnetic field 
(AT), V: electrical angle, VI: (degree)] 

Figures 1 through 6 
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